Diminished feedback regulation of proteasome expression and resistance to proteasome inhibitors in breast cancer cells.
Clinical trials with proteasome inhibitor Bortezomib (also named Velcade or PS-341) has shown promising results for some cancers. However, other types of cancers including breast cancer do not respond well to Bortezomib. To understand the cause of the drug resistance, we compared the regulation of proteasome expression and the sensitivity to proteasome inhibitors between human breast cancer cells and nontumorigenic mammary epithelial cells. We found that, while the endogenous expression level is much higher, the potential of feedback expression in response to proteasome inhibitors is much lower in the breast cancer cells. Furthermore, the breast cancer cells are much more resistant to proteasome inhibitors compared to the nontumorigenic mammary epithelial cells. Biochemical analysis showed that the pathway of Bortezomib-induced apoptosis is apparently defective in the breast cancer cells. Together, these results provide an explanation for the inefficacy of Bortezomib in the clinical trials for breast cancer patients. The likelihood of combination therapy with Bortezomib and other anti-cancer agents for breast cancer is also discussed.